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“I think it is true to say that of all classes of animals the corals 
have suffered most injustice at the hands of zoologists by reason 
of their being studied as fragments and far from the site of their 
natural environment.” Jones, 1907. 


INTRODUCTION 

Of course the words of Jones, cited above this article 
do not only apply to corals, but at least in this group 
of animals many systematical changes must be intro¬ 
duced now that we obtain so many ecological data 
with the help of modem techniques. 

The following will be a discussion of the value of 
some taxa in the subfamily Caryophyllinae, around 
which there has been discussion for nearly a century, 
and of their application to forms that have been 
dived up by myself, paying carefully attention to 
their habitat. The three species this article deals with 
are generally known as: 

Caryophyllia smithi Stokes & Broderip, 1828 
Caryophyllia clavus Scacchi, 1835 
Coenocyathus dohrni Doderlein, 1913 

After ecological observations and the study of the 
different forms in the collected material, three sys¬ 
tematical questions arose: 

1. Do Caryophyllia smithi and Caryophyllia clavus 
form two species (Lacaze-Duthiers, 1897; Rossi, 
1957) or are they just two varieties of one species 
(Duncan, 1873)? 

2. Is Coenocyathus dohrni a synonym of Caryo¬ 
phyllia smithi (cf. Rossi, 1956, 1957)? 

3. Does Coenocyathus dohrni correspond with the 
definition of the genus Coenocyathus? 

MATERIAL 

My material of the three species was chiefly col¬ 
lected by myself, by means of SCUBA-diving and 
dredging in the Mediterranean Sea and the Atlantic 
Ocean. The fieldwork was mainly carried out in the 


environs of Banyuls-sur-Mer, using facilities of La- 
boratoire Arago (Pyr6n6es Orientales), in 1965 and 
1966, but also in Marseille (1967) and Roscoff (Brit¬ 
tany) in 1966. Besides this living material, dead spe¬ 
cimens from Marseille (kindly sent to me by Mr. H. 
Zibrowius), Napels and the south coast of Brittany 
(collected by Mr. M. Glemarec), have been examined 
at the Zoological Museum, Amsterdam, and from 
Malta and different localities all around the British 
and Irish coasts at the British Museum (Natural His¬ 
tory), London. 

SURVEY OF LITERATURE 

The two genera to which the species belong are 
quite well defined by Vaughan & Wells (1943) and 
by Alloiteau (1952). A diagnosis of the genus Cary¬ 
ophyllia can be given as follows: Solitary, turbinate 
to subcylindrical, fixed on shells or rocks, septa of 
the second and third cycle exsert, pali opposite of 
third cycle in one crown, columella fascicularly 
formed by twisted trabecular laths. 

The genus Coenocyathus is much like Caryophyllia, 
but forming small phaceloid colonies by extratenta- 
cular budding, the polyps usually losing organic con¬ 
nection. The pali are small, often very indistinct, the 
form of the columella is more capricious. 

About the species, however, many controversies in 
literature are still existing. 

The first to be mentioned was Caryophyllia smithi, 
by de la Beche in 1828 from Tor Bay, Devon (Eng¬ 
land). The species name however was given by 
Stokes & Broderip, with the description and drawings 
of a small Caryophyllia species with a broad base. 
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In 1860 Gosse' mentions it again from Devon and 
Cornwall and gives a good description of the polyp. 

Duncan (1873) considers this coral, common on the 
southwest coast of England, as a variety of the spe¬ 
cies Caryophyllia clams, which was already known 
from the Mediterranean. C. claims var. smithi has a 
broad base, contrary to the narrow base found in C. 
clams, but “this is the only strong distinction be¬ 
tween it and C. clams.” Lacaze-Duthiebs (1897), 
however, classifies C. smithi as a distinct species also 
found in the Mediterranean. In his paper he gives 
an extensive description of the differences between 
C. smithi and C. clams. The broad base and the 
more irregular structure should give C. smithi specific 
status. 

C. clams has first been described by Scacchi in 
1835 as a conically formed Caryophyllia fixed on 
shells or stones with a narrow base. Heller (1868) 
mentions the species from Lizza (Italy). 

Doderlein (1913) reports the presence of C. clams 
as well as C. smithi and introduces the new species 
Coenocyathus dohmi (found in the Golf of Naples). 

Joubin (1928) gives good descriptions with photo¬ 
graphs of C. clams (although including one colony 
of Coenocyathus dohmi, that Lacaze-Duthiers 
(1899) had collected at Port Vendres (Pyr6n4es 
Orientales) as C. clams) and C. smithi, while Broch 
(1934) makes mention of Coenocyathus dohmi from 
the Adriatic Sea stressing its resemblance with C. 
clams. 

Picard (1952) compares C. smithi from the Atlan¬ 
tic with the Caryophyllia of shallow waters from the 
Mediterranean, warning that the latter should not 
be mixed up with the deep water coral C. clams living 
only on shells and stones. He concludes that there 
is no difference at the species level between the two 
and proposes to regard them as varieties of one spe¬ 
cies, calling the one from the Mediterranean C. 
smithi var. meridionalis. In my opinion this variety 
is the same as the form described by Doderlein as 
Coenocyathus dohmi. Also Rossi (1957) maintains 
the two different species C. clams and C. smithi, 
but she states explicitly that Coenocyathus dohmi is 
a synonym of C. smithi. 

In 1962, Pax & Muller reported just the two 
species C. clams and Coenocyathus dohmi from the 
Adriatic Sea. They describe the latter as a common, 
typical shallow water form of this area. 

When Rees mentioned this controversy again in 
1962, he summarized (because his article deals only 
with C. smithi from Great Britain) the problem as 
follows: “whether these and the colour differences 
that have been reported in the living animals are 


specific or merely ecophenotypic remains to be elu¬ 
cidated”. 

RESULTS 

During five months of fieldresearch in Banyuls-sur- 
Mer I was able to collect many data about the three 
corals in question. I observed them under water in 
their natural habitat in all zones between 1 and 50 
meters and moreover I kept them alive in the labora¬ 
tory for months. 

The well-known form of C. clams (fig. 1) with the 
small base fixed on shells or stones could be dredged 
at a depth of 60-70 m or deeper on sandy bottom. 
The polyps are brownish red to light brown, often 
with the zigzag-line around the mouth on the oral 
disc. The tentacles are very long (in proportion to 
the rest of their body), transparent and thin. The 
tentacle itself is knobbed with concentrated nema- 
tocyst batteries. The skeleton is rather fragile and 
built up very regularly, exactly as described in earlier 
articles. 

At the depth of 50-30 m I saw these Caryophyllia’ s 
on rocks (fig. 2), the colour and habitus of the polyps 
remain the same, only the base with which the ani¬ 
mal is fixed on the rock is broader and tighter; the 
regularity of the skeleton decreases, apparently de¬ 
pending on the roughness of the substrate and the 
movement of the water (cf. Gardiner, 1939). 

Above 20 m they become rarer and they corre¬ 
spond with the description of C. smithi (fig. 3): low, 
irregular and with a broad base. The colour and 
form of the polyp still remain the same, so that it is 
easy to identify them under water immediately 
amidst Coenocyathus dohmi (fig. 4) which is quite 
abundant in shallow water (20-1 m); below 25 m 
this latter species does occur, but less frequently, 
their optimum is apparently above 25 m. Schemati¬ 
cally it can be formulated as follows: Coenocyathus 
dohmi outnumbers C. smithi (s.s.) by far in shallow 
water; in the transitional zone “clavus-smithi”, Coe¬ 
nocyathus dohmi is already rare, the species remains 
of the same shape although usually larger, while in 
dredged material among hundreds of C. smithi var. 
clams I never found a Coenocyathus dohmi. In both 
diving area’s (above and below 25 m) I did observe 
C. smithi (s.l.) living among Coenocyathus dohmi; 
so even when growing under the same ecological 
conditions the two species remain easily recognizable. 

The colour and habitus of the polyp of Coenocya¬ 
thus dohmi is completely different from the Caryo- 
phyllia’s. It is brown, white or red and has much 
shorter tentacles. If one compares the skeletons of 
the specimens of Caryophyllia ami Coenocyathus 
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Fig. 3. Caryophyllia smithi from 5 m, with its broad base fixed Fig. 4. A colony of Coenocyathus dohrni from 12 m. Cap 

on a rock. Cap l’Abeille, south of Banyuls. (3 X). l’Abeille, south of Banyuls. (3 X). 








Fig. 5. The large nematocysts of CaryophyUia smithi, in a non-exploded and in a half- Fig. 6. The large nematocysts of Caryophyllia smithi, in a non-exploded and in a fully- 
exploded state. (450 X). exploded state. (450 X). 
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dohrni, distinguisable by their polyp, a correlated 
difference is found. They do indeed resemble each 
other, but after having observed, various growth- 
forms of both species, with their own ecological data, 
I have never been in doubt about the identification 
of the species, for generally speaking the pali and 
columella in Coenocyathus are smaller, the septa 
reach much farther in the fossa and the theca is 
smoother, not ribbed as the theca of C. smithi. 

For the details of the skeleton structure of Coeno¬ 
cyathus dohrni I refer to the original description of 
Doderlein, because in later papers this species has 
often been mixed up with growthforms of C. smithi. 

Coenocyathus dohrni is very common in the sur¬ 
roundings of Banyuls; we find it mostly living in 
groups together, which is mainly the result of the 
scores of larvae they produce, fixing themselves 
close to their mother coral. Although Wells (1956) 
states that “colonial coralla may also be produced by 
the fixation of a number of planulae of the same 
species in such close proximity that they subsequent¬ 
ly fuse together” it is not the same way of forming 
a colony as that of other Coenocyathus species (I saw 
live ones of C. mouchezi myself). If ever there exists 
intra- or extratentacular budding in this species, then 
the two polyps must soon loose their organic connec¬ 
tion, so that it is difficult to distinguish this form from 
a fusing together of two larvae. This species shows 
clearly the difficulty to formulate a definition of the 
idea “colony” within this group of animals. So if one 
considers the result of this way of growing as a 
colony, one could refer the taxon dohrni to Coeno¬ 
cyathus, but if the differences between a pseudo¬ 
colony and a colony in the classical sense are stressed, 
Coenocyathus dohrni could equally well be included 
in Caryophyllia. 

As for the nematocysts no differences could be 
found with C. smithi. In both species very large 
nematocysts do exist in the mesenterial filaments. It 
is known (Weill, 1930; Carlcren, 1949) that sev¬ 
eral types of nematocysts are present within the 
same animal and it is difficult therefore to use them 
as a systematical characteristic. In both species there 
are three types of the size 0.03-0.05 mm (in length), 
the large nematocysts (fig. 5-6) are about 0.13 mm 
in length. Anyway the appearance of Coenocyathus 
dohrni in colonial connection together with the dif¬ 
ferences in skeleton structure mentioned earlier, do 
distinguish this coral from C. smithi. 

To expand this conclusion geographically, the 
underwater caves near Marseille were inspected by 
me by diving twice to see the species Coenocyathus 
dohrni and C. smithi. The coral fauna in these caves 


(Grotte de Jarre — Grotte de Moyade) is very rich. 
The species Coenocyathus dohrni is abundant, but 
not at all different from the ones I observed in the 
surroundings of Banyuls. And really, at a depth of 
12 m in Grotte de Jarre I found a C. smithi living 
among many Coenocyathus dohrni, with all the char¬ 
acteristics described above. 

Apart from the research in the Mediterranean I 
dived just once in Roscoff (Brittany) to see the Atlan¬ 
tic form of C. smithi in its natural environment. My 
conclusion that C. smithi from Roscoff is the same 
species as C. smithi (s.l.) from the Mediterranean, is 
based on the same reddish brown colour of the polyp 
and the similar structure of the skeleton. The struc¬ 
ture of the specimens from the Atlantic is still more 
capricious, partly due to the tides, lacking in the 
Mediterranean, and partly to the commensal barnacle 
Pyrgoma anglicum Sowerby, 1823, which is very 
often associated with the coral and influences its 
growth (Rees, 1962, 1966). The specimens that I 
could study from the other parts of the Mediter¬ 
ranean (Marseille, Naples, Malta) and Atlantic Ocean 
(South Brittany, British and Irish coasts) have only 
confirmed my opinion. Some specimens of C. smithi 
from a depth of 300 m, in the collection of the British 
Museum (loc.: off Tory Island, N.W. Ireland), to 
which Rees refers in his article (1962) and resembling 
in shape var. clavus (narrow base, fragile, fixed on a 
shell) even show that the narrow-based form is not 
exclusive for the Mediterranean, but is a growth- 
form depending on ecological conditions. 

I discussed the whole problem with Dr. Lucia 
Rossi (Museo di Zoologia, Torino) but do not agree 
with her that C. clavus and C. smithi are two species 
and that Coenocyathus dohrni is a synonym of C. 
smithi. I admit that the Caryophyllia population be¬ 
tween 1-20 m differs from that between 50-70 m 
(Rossi, in litt., 1967), but only by way of diving one 
can observe the slow transition from the one popula¬ 
tion into the other between 20-50 m. The depths are 
given only approximately, because the growth-form 
depends also on other ecological factors as substrate 
and water movement In the Atlantic one probably 
will find the same transition in growth-forms, but in 
zones, different from those I found in my diving 
area in the Mediterranean. 

To solve a systematical problem of some corals 
with a widely ranging habitat, one has to work with 
specimens from which ecological data are known. In 
dealing with these corals I have chiefly based my 
opinion on the specimens with complete ecological 
data, which I have collected mostly myself. For one 
can only reconstruct a coral to its diagrammatical 
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form, if the circumstances in which it has grown up, 
are known; otherwise one is describing growth-forms. 

CONCLUSIONS 

The three questions which are formulated in the in¬ 
troduction can now be answered as follows: 

1. Caryophyllia clavus Scacchi is a growth-form of 
greater depth (less water movement) of the species 
Caryophyllia smithi Stokes & Broderip, which has 
first been described from shallow waters, I suggest 
to call the form “smithi”: Caryophyllia smithi St. & 
Br., 1828, var. smithi St. & Br., 1828 and the form 
“clavus”: Caryophyllia smithi St. & Br., 1828, var. 
clavus Scacchi, 1835. 

2. Coenocyathus dohrni Doderlein is not a syno¬ 
nym of C. smithi, but a distinct species in view of 
the skeleton structure as well as the colour and shape 
of the polyp. 

3. Within Coenocyathus, C. dohrni is characterized 
by its pseudo-colonies, which gives the species a 
rather isolated position. However, since the process 
leading to the formation of the colony is not yet 


fully understood, I prefer not to question the colonial 
nature and to include the species in Coenocyathus. 

SUMMARY 

During five months of fieldwork, mainly carried out 
in Banyuls-sur-Mer (Pyrenees Orientales), but also in 
Marseille and Roscoff (Brittany), the systematics and 
ecology of the madreporarian corals were studied, 
especially of the species. Caryophyllia smithi Stokes 
& Broderip, 1828, Caryophyllia clavus Scacchi, 1835, 
and Coenocyathus dohrni Doderlein, 1913. Observa¬ 
tion of these animals in their own environment gave 
an explanation of the different growth-forms within 
a species, which were formerly regarded as of specific 
importance. I did come to the conclusion that Caryo¬ 
phyllia clavus is a synonym of C. smithi. The species 
C. smithi has two growth-forms depending on some 
ecological data (depth, water movement, substrate): 
var. smithi and var. clavus. A slow transition from 
the one into the other was observed. Coenocyathus 
dohrni is not synonymous with C. smithi (cf. Rossi, 
1957); it is a species with specific characters in skel¬ 
eton, shape of the polyp, and growth into a colony. 
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